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Abstract 
Sengon (Falcataria moluccana) has a high economical value in the community forest. It was planted by agroforestry 
system that has various pattern. However, gall rust disease has caused severe damage to all growth stages. Each 
agroforestry pattern has a different contribution on the development of gall rust disease. This research was aimed to 
evaluate development of gall rust disease in various agroforestry pattern. Field study was made in various 
agroforestry pattern that are PA I (sengon with coffee, papaya, and ginger), PA II (cassava planted between sengon 
with 1, 5 m spacing) and PA III (cassava planted in the edge of sengon plantation with 0, 5 m spacing) to observe 
Disease Incidence (DI) and Disease Severity (DS). The result showed that development of gall rust disease for 5 
months at agroforestry patterns were observed is low (PA I has DI = 47,22%, DS = 15,74% while PA II has DI = 
27,16%, DS = 10,29 and PA III  has DI = 20,99%, DS = 7,41%).  
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1. Introduction 
Sengon is fast growing species which has a high economical value. Nowdays, sengon is planted not 
only in timber estate but also in community forest with agroforestry system. Agroforestry system 
combines tress with crops. However, gall rust disease has caused severe damage to all growth stages. Gall 
rust is caused by rust fungi, Uromycladium tepperianum. Epidemic of gall rust disease at sengon 
especially in Java island makes productivity of sengon decrease. It is has influence on cultivation of 
sengon and developing prospect of product which is based on sengon. Recently, cultivation of sengon 
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increase rapidly but its management has not been optimally. On the other hand, management in 
community forest is based on needs and habits of the owner. It makes various agroforestry pattern 
because the principal of agroforestry management is resource sharing to get optimal yield. The different 
agroforestry pattern with various species composer, especially in community forest which is based on 
sengon will has influence on development of gall rust disease. Related to gall rust desease, each 
agroforestry pattern gives different contribution for disease incidence and disease severity of gall rust 
because of its enviromental factor. Development of gall rust disease is higher in low light intensity, high 
relative humidity and low temperature [1, 2, 3, 4]. The environment has influence on mode of pathogen 
dispersal, efficiency of pathogen survival, pathogen reproduction and level of aggresiveness of pathogen. 
This research was aimed to evaluated development of gall rust disease in various agroforestry pattern. 
 
2. Methods 
 
In this research, field study in community forest in Temanggung, Central Java was conducted to 
observed gall rust symptoms at sengon 2,5 years old in various agroforestry patterns; PA I (sengon with 
coffee, papaya, and ginger); PA II (cassava planted between sengon with 1, 5 m spacing) and PA III 
(cassava planted in the edge of sengon plantation with 0, 5 m spacing). Figure 1. shows layout 
agroforestry patterns were observed. Observed parameters were Disease Incidence (DI) and Disease 
Severity (DS) by making  score at each part of tree (tabel 1). 
 
                       
 
 
: Sengon : Papaya : Cofee : Ginger : Casava 
 
Figure 1. (a) Layout Agroforestry Pattern  at PA 1 (b) Layout Agoforetry Pattern at PA II (c) Layout Agroforetry Pattern at PA III 
 
 
           
                       a                              b    c 
a b c 
169 Puji Lestari et al. /  Procedia Environmental Sciences  17 ( 2013 )  167 – 171 
Figure 2. (a) Gall rust at twig (b) Gall rust at branch (c) Gall rust at stem
Tabel 1. Relative score of gall rust disease at sengon in agroforestry system
Part of tree Symptom Score
Twig
Disappear 0
Appear 1
Branch
Disappear 0
Appear 2
Stem
Disappear 0
Appear 3
Disease incidence and disease severity were found by using this formula:
%100x
treeoftotal
diseaseofsufferiswhichtreeofnumbera
IncidenceDisease (1)
%100`
)(...)()(
x
ZxN
zyxnyzbxnbzaxna
SeverityDisease            (2)
where:
na nz : a number of tree which have score a until z
za zy : score a until y
N : total of trees which are observed
Z : the highest score
The other observed parameter were light intensity, relative humidity and temperature. All of observed 
parameter were measured twice a month from September 2010 to Februari 2011.
3. Result and Discussion
Observations on stand regularly are needed to evaluated the development of disease. The development 
of disease can be justified by measuring disease incidence and disease severity. Disease incidence is
percentage of trees that is suffer of disease in a observation unit while disease severity shows rank of 
severity of disease which in a population of trees [5].
Figure 3. (a) Disease Incidence in Various Agroforestry Patterns (b) Disease Severity in Various Agroforestry Patterns
a b
170   Puji Lestari et al. /  Procedia Environmental Sciences  17 ( 2013 )  167 – 171 
In general, disease incidence and disease severity in three all agroforestry pattern that observed was
low. The figure 3.(a) shows the number of disease incidence in various agroforetry pattern. Disease
incidence in PA I for 5 months was  47,22 % while disease incidence in PA II was 27,16 % and disease
incidence in PA III was 20,99 %. The figure 3.(b) shows the number of disease severity in various 
agroforetry pattern. Disease severity in PA I for 5 months was 15,74 % while disease severity in PA II
was 10,29 % and disease severity in PA III was 20,99 %. However, the trends showed that development 
of gall rust disease at PA I was higher than PA II and PA III.  It caused the shadiness at PA I was heavier 
than PA II and PA III.
Figure 4. (a) Light Intensity in Various Agroforestry Pattern (b) Relative Humidity in Various Agroforestry Pattern (c) Temperature
in Various Agroforestry Pattern
Figure 4. (a) shows light intensity in various agroforestry pattern. The lowest light intensity was PA I,
which constituted 18,55%. PA II, which accounted for 55,20% was considerably higher than PA I but it 
was significantly lower than PA III, which made up 69,67%. The development of gall rust disease was
slow in high light intensity because radiation of ultraviolet for 5 hours obstructed germination process of
teliospora [1].
Figure 4. (b) shows relative humidity in various agroforestry pattern. The highest humidity was PA I,
accounted for 51,08%. PA II, which made up 46,17%  was higher than PA III  which constituted 43,17%
but it was greatly lower than PA I. High relative humidity is most favorable condition for  development of 
gall rust disease. In high relative humidity (RH 90 %) the landing teliospore germinated to produce a
basidiospore on the host surface. The basidiospore forms about 10 hours after inoculation, and 6 hours
later forms a penetration peg, which penetrates the host cells directly through the epidermis [4].
Figure 4. (c) shows temperature in various agroforestry pattern. Temperature at PA I, PA II and PA III  
were 30,04°C, 40,11°C and 40,90°C. Rust fungi on wheat can occur at temperatures till 40°C [3] but it
can develops optimally at temperatures between 18,3 °C and 29,4°C [2]. Thus, temperatures in all
agroforestry pattern which was observed is unfavorable for rust fungi development, including U. 
tepperianum. Although, this condition was possible for it to grow.
Unless appropriate management, agroforestry sistem which combines several plant is susceptible for 
development of gall rust disease. Spacing arragement, selection of species and silviculture treatment are
important to be noticed to create environment for stand that unfavorable for fungi development.
Management agroforestry at three agroforestry patterns which were observed can be examples for 
integrated pest managemant. Although, the development of gall rust disease at PA I was higher than PA I
and PA II but its status was occasional. At PA I, spacing between species was narrow but sengon were
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combined with coffee, papaya, and ginger which shorter than it so that development of gall rust disease 
can be suppresed because sengon received sunlight directly. 
The other factor that supported the succesful management in agroforestry system which was observed 
was pruning practice on branch that show gall rust disesae. Pruning practice can reduce the spread of gall 
rust inoculum. 
 
4.  Conclusion    
 
   Agroforestry patterns were observed can be used to be a model for integrated pest management because 
the result showed that development of gall rust disease for 5 months at agroforestry patterns were 
observed is low ( PA I has DI = 47,22%, DS = 15,74% while PA II has DI = 27,16%, DS = 10,29 and PA 
III  has DI = 20,99%, DS = 7,41%).  
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